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(54) MANUFACTURE OF MAIN METALLIC TOOL FOR SPARK PLUG 
(57)Abstract: 

PURPOSE: To reduce the machining quantity at the time of machining 
with a cutting machine and the load to the cutting machine and to form 
the outer diameter of a small diameter cylinder part, i.e., calking part 
without increasing number of the processes in a cold forging with a cold 
forging machine. 

CONSTITUTION: A punch 29 for executing the preformation to the inner 
diameter of a large diameter hole 231, a mandrel 34 for executing the 
preformation to the inner diameter of a small diameter hole 232, a die 33 
for executing the preformation to the outer diameter of a large diameter 
head part 234 and a punch holder 31 for executing the formation to the 
outer diameter of a small diameter cylinder part 235 are arranged at a 
third station 27 in the cold forging machine. At the time of the third 
process in the cold forging, a swaging formation and an extrusion 
formation are applied to a second forging product, so as to obtain a third 
forging product (d). By this method, the preformation can be executed at 
the time of cold forging before machining to the outer diameter at the 
calking part of the main metallic tool, in which a hexagonal cylinder part 
having smaller outer diameter than the large diameter cylinder part is 
formed. 
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(2) 

1 

7c§gjgp a p£, ttBJaMd J: O^mmiLLX 7. /<- 9 ^7 

(a) Rfe«t©**ts:rAa*dE»"r*r tia 9, w 
*,#©?& i ft&A*#A-r zm 1 Xgfc, 

(b) fflrf5miSitp D p'&ffiilL^-rsc:i:^J;0> — 

(c) ftfie^2^p D p5r-rAii*fiSc^i:l¥mLfi!t^-r5 
J^^tV^&TRTfM*©;*:^^ feit/lulSMSP© 

(d) «riB*3iKfiaftffaiLj«»-t*rfcK:«to, itr 

(e) ttffiJMIMfifcmfe Site* 9* flu 

f 5 *3§?v: * *T -5 SI 5 @ it A Z> m 5 X@ , 

(f) «rB»6lKfta*#FBUJ«»-rft-4:KJ:0, tt 

E*g»»©ifflE'hg#»iMcR^tfc©;fcgtis^ wie 

m6Xmtfri->tj;ZZt*&&£tZZ'*-9 7 : 9 9 , m 30 

if IBS 3 AS A fctftf-f 513 Xfi-CflreMWOlRIBir 
fll £#&*©»*#». 
[000 1] 

[*jt±©*tjffl#if] *^wti. awfcftsnfc 

R^KC&^tttte.nSX/N'-^v^B^ffc^© 40 
[0 0 0 2] 

[«£*©&«] o , * ^ a© if v 'J v x > > c 

fc^Ttt, ->U i/*"^* KCRJ#R©**g«8P, d© 
ft ±g® «fc "9 -iSBifll c ft^sra <fc 0 /Jn $ v ^it 
^^©"t'SfSfSP, *5<J:tJ ? r©4'StK§l5«t 9— SSffl 
C+gflfffiJ: 9/h£V^STR^1*©/hgfSgP OL«> 

OfWCl^* («9JAtf3-n.y^#^0 0 3 6 0 5 0 
tCDS^^HfcSi) . 50 



fflf7- 16 693 

2 

[0 0 0 3] d© 9 7 v 9' ffi^ft&Ali, KIT© 

sadism: 9 RiSsn-ci^fc. ftr, 06 (a) 
Lfc^«C«»rLfc^JSSfti-a«r, <fcR®igric0tK©SI 
Uf->3V (05vt±-f) i:ttx.aMIt5-i: 
CJ:9, 06 (b) IliLfcJ:?!:, #&!*©*& 1 «iS 

a> (0^-trT) trxmiSitp D pb&*fttiL.fiS0-rSw 
i:CJ:9, 06 (c) (r^Lit ±iH«fc:RJ{M* 
©«3510K fc*tfT*«CR#t*©WSl 0 2£* 

-r * * 2 ^ifip°p c -r a o 

[0 0 0 4] W;, ftMiSMoi3 7f->3>' 
103 (07#I) {rT£S2^£p D pc£ffiBLJ&^-f 5 
Ci:CJ;0, 06 (d) izmLtz£?l-. JbSSfflOCSiS® 
K^cTtl 0 4&RW-fcR»l*©*S8WPl 0 5, fccktf 
TSSHIC^Mtr/jN^: 10 6 &fSl*fcR^i*©/hSWJSP 1 

0 7 4*1-51 3M 0 n nd«:Wt5„ ftfc, S3^r 
-> 3 yl03li, 07tr^LfcJ:-5C. /^f 13 

1 , ^y-T-*;^- 13 2, />f^l33, WKI/* 
(fc?V) 1 3 4*5«tr/*2' ^T-> h*'J-71 3 5«*» 

[0 0 0 5]ftt:, »M«ariHEMft©*4X7 l -S/3y 

£9, 06 (e) C^tfcJ:-5C ±«BfBC«BBC*^ 

1 1 1 *R»fcRJBM*©*«8M»l 1 2, *5«ttrF*« 
CiffiC^l 1 3*K»fcR»«©/J>eW»l 1 4£r 
*fi>^4®igp a pe^J5S-r*. ifcC, AHMt&jft&tt 
©315 s > (0^-tff) CTSl4»jgAe$:l¥ 
iB L«t5C fcC J: 9, 0 6 (f) C3rcLfc«fc-5C, 
rt*CR»Lfcttrtl 16S*U ±«B«CRJiM*©* 
SlgfSPl 1 7, fiitTFJMlcniWfcO^SW 1 1 8 

[0 0 0 6] JfcC, ft«M©I6Xf->aV 
(0^tir-T) CTSI5^p D pf £fffcb LASTS' £(r 
.£9, 0 6 (g) £^LfeJ:-5K, "t^SSCREM*©* 
gflSSPl 2 1, ±««C*g«»l 2 1 <fc9/h$Vvtt-S 
■CttmVtXDtsftWgai 2 2, *5±tfT4H«CR»tt© 

^©^Bc&xg-e^ufe&n-s/hgfafgp c^l«> 

[0 0 0 7] 

[»i«*»lB*U«»:-5fr48l«] fc^?»A 3 > «£*©Sig 
^ttCfe^TH:, ftW»J6AlXa©i»B!iaX^C/hS« 

«*#©«■»**' ±# U81 ^ * h * 5 ±#T * fc V^ -5 Fal 
jS^feofc. ^/iJinxeF©^9JB©PtBA 5 # 
Vfcab, •Wg'JHMfCA^*o<«9JBA 5 #<, ^©^J9 



(3) 

3 

«»J*a»£^fctf>* «§J$S«£;6^£A}SrA 5 :*:t^© 
<ft9, i2fJ$«©^9 3g©#ifrA 5 $§< &D, 5c/£p=© 
[0 0 0 83 *LT, flfflLJSH&TfrLftffifc^flMEJi* 
0 3 ®«N*J&fc*»"e*ft«* 1 2 2 OTH»j«»i:#cC— 

tz„ ZOtztb. J%M«fiJ0X©xeft*6XeJ:9 7X 

icifti ufcftwa^JWiw'sGMf * a©"** Aims 

[0 0 0 9] «BJ««CJ:*«BJaiX«KO« 
[0 0 10] 

SCi o »IW«BfilBX*ixfc«iaffl*» 0 

««iftixLT^^-^^9^«i**Ji*war««* 
^jSc^v^T, «riE*M«usaix»i, jaT©#xe*»€> 

(a) R^©^#^-r^il2,*^-rsr fcC £9, W 

(b) frl5mi^iSp n n?rWait^t-^ri:tct0, - 30 

V PJ»«©P» S: 5 * 2 CI igp D a Zmtitf £ ft 

211. 

(c) fri5m2^jgp D p?:rx)i*^t}¥aiLfiSc^-rs 

£fcK:«J:9, fffi5»SP©S®^^:S^. litf 153135 ©P35 

»«©*«»** B&fspaJMKi«rie*ssiaJ<fc o/h$v^ 

f3Ii. 40 

(d) ffiE»3«H6S&#fflUrtJB**;ifcKJ:9, «f 

(e) «rKft4tS^p a p£mfe£/£^T£:: ht:J:0, tff 

f -5 MMK * *f 3 ft 5 ®& iS £ ft^/ST £ ft 5 X@ 0 

(f) «rE*5«afi*ffffiLJ«»-r*wi:»rJ:0, Sfi 

E*€wa5©fflK'h8tf«fliKn®i*©*stt«5, wte 
*«»fiB©«rE'h&«tf «c fflr f5*S@i35 * o * $ 50 
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4 

g-C#n«M*© +SfSi35£*-t 4 ft 6 «ifiifi«:#j*-r 4 

irEas3«jsa%j«»-r4*3xe-c«riEiiip»© 

[0 0 1 1 ] 

JSaoX©»3XSCT, ft2i*igp=p£T;Lii*/i£^i:i f f 1 

i^gT?R^tt©/hSP35©^a/£^fciw::> K35© 
xmown im^nz ©t% sj o -ft©s-s>«j oi©i* 5 e 

8H§ani©i§»cS: if an z-ez>ztt£< /h&fSSswfl-S 

[0 0 12] 

tmmmwmrfn ^9^^**0 

TSo m 1 ttiM^W^p^^^^^Ufcit*, ^2 

•efes. xA-^r^^ifi, n^.o)^.mm^-2^ r© 
lftlft» : f-2K:«»*nfc+'C>*«3, r©+-c>m@3© 

4, *i<J:U f r©®%^®4 5r»«F-r?>t§i^©±ft;^A5 
[0 0 13] Ife^W^ 2f±, A 1 N, A 1 2 O3 ^©-fe 

l&J©F^?L6A 5 ^$nTVN?>. r©^^2©*^« 
©rtJL6Ctt4>'C?mg3d ? «*ji*ix'C*iO, ^JSffll© 
(*)?L 6 £ te^m® 7 ©— 35*5 «fc Ui5£i# 8 

7^^&*9^ci9^l^^*f*^nTv^-5 0 sfc. 

2©"+"^:a5©S:a51 0tt^7*Vl 1 Sr^LtiftM 
5©4"*a5^C^itSH, S6^ J f-2©4'*SP©S*:g 
351 2(±';>^1 3*5^1/^95 -y^^3te*«&*l 4 £ 

[0 0 1 4] +'fc«ffi3l*, ^SA ? I*I?L6 J:05iaiL. 
-^^ J ? > - y *rfr- -7 > if > - •> x ) =i >&&6<DWt1& 

te.mm<&mtf&.M£nx\,>z>o d©^*tfem@4(i, ±#. 

[0 0 15] ^#:^=B=5tt, {S^SSffl (S10C, SI 

7C) *©«9jjnx«e<ciBt*tt****i-**Mea/a 
AM* t ft miftjftaix l tz '& c«mw*c -c w» Jftix-r 



(4) 

5 

zzuz£o. 0*i umLtzi&vmMf&znZo r©x 

gB#©A>L«>S&l 5 fcrtffllK frL#>i>Z£lZ.£r> *6*f5t 
-T- 2£5:£fLT:^-S. r©±#:£:Jc5©B§4'*S5f-te, 

«c-rR»«o*s«f» i 7*«j&«an-ci^. ;:©*& 

gpi 7 J:0/h$v>^-g©*ai;a5 1 8* 5 ^/£;*nTl'>-So 

Sfc&C^Tf&So 10 
[0 0 16] fLT, ift&A 5 ©*gfS95 1 7<t0t 
««©*J5Ctt, *Sfl§iSI51 7 <fcO/J>SV^STAft^ 
^O^ftlSasi 9#^/i££nT:^So AfcfWl 9«8S 

fc, *S1gf3$ 1 7 i: AfcfMB 1 9 tOWCB, w&Jini 

t«to^csnfc^fSfse2 oa^/ssnxv^o * 

■5Ril^2 1 ifiJ&JiL £*lT<^S . r©Ka7t2 1(±. B 

^2 2«fcDrtS©*tv<>A-&7t2 3, 4>*^fwft/h7t2 20 
4 ^^7^2 5£*LTIn-5„ ftfc, 'hSWSB 1 6©(*J 
J*Ctt, «lft»-f2 1 05r/*y*> 1 1 
£ L T «jfT S fl^ 3^95 2 6 S Ht V > S „ 

[0017] EI 3 tifeNfft&A7&K<!>& 3 7 f— U b y 
^^LfcafJb^o 77 — is a y 2 7©"IiijS 

2 8Ctt, ±7tft@£^ffi/£)e^Sfc4b©/N°>^2 9, 
;o;^f2 9£tt*i°H::^}#"r5^>?-* , .>--'7'3 

;u^-3 l^#S*ttwe>n-t^5. Sfc, f3^f- 
-> 3 >2 7©i^S3 2C»i, ^WaWMSfcfeCffi* 30 

^"f-m^-r^tztbov^ 73 3, /jN^rtg^^tt^s 

ft5fcftffl7>'Kl/^3 4 < J$p B m<t;0nX©ft3Xg 

mrm^m 3 e&& d *_har^*m-r 3 * * r 

■> h^'J-73 5^#ifi*ttlt€>ftTl>So 
[0 0 18] [**0d©S»*tt] *C, 

5 © SifyjS: £ 0 1 ft V * L 0 4 C So* £ ft 91 f 
-So $M\ 04 (a) ftgtlfc.fcdIC* ®\X\Zi&R ! %m 
iOftSBgtf 1 4. 8©R1t^JS^Wa5:m'^©fi 

[0 0 19] (JWWijfiiDlOltllt) fti:, RtetK 40 
*Jl3R*ta%*M»Jfil*J!M«0*1^9— S/a v (HS 
-tt-f) fiCjfALT, tJta^fSwfcCiORfi 
tt**I*#aJ:«?**V^g («AB*15. 1) "CH 
»ttO»AttO»l«iSabS:»*. ftfc\ B4 (b) 
iz^Ltz^^a. «i«iSiftboT«l®c»*/h?t2 l 1 

2 1 2tf«»Sll4, 

[0020] (^rs1»i§SPX©S2XS) Zfcir, ftl® 

it Q D pb=&?%rBmjg^m©^2^x-->3 y (H** 
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6 

Sc?fe»5. ft*?, 04 (c) CSLfci^, S2i 
igp Q pc©±^B^(i^:?t2 2 1 tfjSO&sn, TiSSCfi 
/h7t2 2 2«f$tl5„ ft2&igScCtt, ± 

tafia t> .to m*.i$<t> 1 5. 4 

8) -cnj£tfc©»S&2 2 3, T*SHRlcaa52 2 3 J:9'h 
$V^g-CR^©PSi5 2 2 4MfSH5. *LT, 
m&2 2 3 i;PSP2 2 4 fc©MCt±««2 2 5«S 

[0 0 2 1] (»M»SiPX©*3Xe) JfcC. *2« 
jgi&cfc, 03»d^L.fcJ:-5C, J^HiSjgJi£^SI©^3 
*^-->3>2 7l*JCifALT\ 29, 
)VtT-3l, V<< 73 3&£V^y K UJl<3 4=&fflV>T 

CJ:*)»3«i6iBd=S:#«. ftfc, 04 (d) tr^Lfc 
fcStfcfiiadO.hSSSCM::*^^ 3 1 ftg* 5 
^f«^n. T«S®Ctt/hg?t2 3 2 rtgtf^ffMeJE* 
£iaSo Sfc, ^3^jgp°pd©^a5 2 3 3«Cli, 12 
ft&ac<Z)9(«2 2 3 £K>±$^ftm mX\id>\Q. 

9) -QFiMVl<Z>±<&m&2 3 4 (mf£tt:frl°]^mi 
0. lmm) , o3=9;fcgflSSBl 7^S^ffiJ«»Sn 
•So tt3ffti&fid<Z>gtf 2 3 3©±*ffi«CI* 
*SSa52 3 4«t0/h$V^g (0lj*fcrtf 1 5. 5 6) 
-CP3^tt©/hS1SfSP2 3 5 (0lJxtf^[R]\t-^2. 7m 
m) . "9^Lsba5 1 5?Hi ! fifiSfSn5. $ 5> 
C, ^3®^p c &d©Pa5 2 3 6fflC(i. *gg?a52 3 4 
otO/jN$V^S-CR^tt©/hgPgP2 3 7, oSOtaC 

1 S^g^flfi/S^ftSo ft*5- T4BBff©/hSJ^2 
3 2tt^7 -5 *.i«lfe<ffi^"7 (isKSTft < R 
ltft<Tt>fi.V^ 

[0 0 2 2] <3%M«JSiDX©*4XS) #c»r, »3« 
&&d*&mm&!$.]&®<D&4 7 7-->a > (WTFit 
■?) rttrifALT, WmL&LBTZZtiz J:0^f4^jg 
pSe=&»-5. ft^, 04 (e) CSLfci^i:, ^4^ 
jgp?ie©±SS®fr(i, ^3^jSiad©±g7v:2 3 1 J;0 

/h^^tS5t2 4 i *«j«»sh, rsfficii, m3mm. 

Sd©/hS?t2 3 2^#fiLfc/hS?t2 4 2tiWf$.Zfl 
•So 04®jfip a pe©T««C»i, KS3iSjfiiad® 

/J>®Pa52 3 7^#fiL7t/jNSl ; SP2 4 3*^jg$n 

So 

[0 0 2 3] (»M»i6aPXO*5XS) JfcH, »4» 

Sf ft*3, 04 (f) tr^tfcJ:-5C, ^5ii 

jgS f ©+S7v:2 4 1 t/M7\:2 4 2 tfcaiiLTI*!^ 
*tt^l*I»rHjfir*Jta?t2 5 

[00 24] (^rPal^igftlX©^ 6 If) ft 5 ^p d p f 

SALT, JfttSUJ5R^-rszifcCJ:Oft6©jtp c a g«r» 
So ft*J, 04 (g) tx^tft«fc-5C, gf6&iii&g© 
^35 2 6 1 ©/Js^Pa5 2 6 2fflltrn^tfc©±StlSSP2 6 



7 

3&l&&£tlZo ^6^JSp D ng®^a52 6 1 O/Jn 

gfgi3$264 (MX\f^Tf^d> 1 5. 56, ift^fr^- 
*£2. 7mm) «C*SfltS|52 6 3 J: 9*3 V^g (#Jx. 
1^18. 9 7) -C*ft#tt©Afctt«2 6 5 

So 

[0 0 2 5] (^ilJJnX) 3%IBl«JSlIlXK:J:9»J«Sn 
fc06i!:Jgp D ngti, 01 CSLfci^C *8f*17 
£9'h£V^&©/Jvg<£^l 6©^C*3Ca51 8 5r*a 
C*S6U frbtoSBl 5, *gttf»l 7*5J:tf03i(SiSSP 
2 0 SQc ^©fl-SOTJ^ , /hgft 2 2 ©fig^UfflT 3 - i: 
C 5 A s Sfig<*ns. -ttT, ^©^ft^Jtc 

5©ft«®»rti, »tt©»*«S4*«i»C J: 0 Jfi*S 
nt0 1 ©^j5&ftJEM*i:&5. 

CO 0 2 6] ^LI, JSl±©«I:-5 4:»M« 

S§-f2*Jta?t2 1 rtCtftfeiiy^^LtoSBl 5£F*3ffiJ 
K*U5. -T-Si;, ^^2©+*Si5©S^:Sa5 1 
2A 5 V V^l 3*^^*75 y 7*ftM%)-M 1 4* ft I, 
5 ©;6*Lit>9n 5tr J:0^ih$nSi:#fr. 

±***5©rt«S8**2 6m:o<fijtsn*. cine 

£9, ±#&A5rtCfft*»»^2*#l^»&n*c:i: 
[00 2 73 [*««©»*] JSLhOJ: -5 C> r©*«S 

2 3 7®«) ^VN^ItCt^t, fg3®i§p D pd© 
3C95 2 3 3 CD/haWS 2 3 7«CP3JEM*©:fcgf*»2 3 

<*©*««« 2 3 5 (±(*:^*5©3&»L«>a51 5) 
[0 0 2 8] rhCiO, A»UJ6«1 5©^«WIW^© 

ma.*i$.'p-tz>z£&~££* «£*©*,©£ 9 9 «©s 

$:S'>S-i±i)r i:* 5 T*t-5o Lfc* 5 ^T, Rtetfc&Jg* 

p>ir, WJ*nxB#©WDJi ©&&«'>■?£*£&, «J9 
opai-rsfcto©^{iif^ii©f^iitt*afc 

t£o «»jaX^O«BiJ««K:*»A»4ftW«:e» 

A5©^sa (a i ©«ifemffi4©JtcvNt,©) ©t?-* 

f5rtS©»Kfc|6]_tT?S5. 
[0029] f LI, ftHMK&affiMftC J: S^H^itSn 
I©I6**i#aaS-li-*;:fcfc<, »3Xr->3V2 
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8 

7©-gP©^HtrT/jNSWa5 2 3 

A5o*ift»i 5*«& : HiiJ5»&T*wfca*-c&4© 

T£5o 

[0 0 3 0] [9S&«] *3li6«T?tt* *^W5r±giSf 
gpi 7*D/.hSV^g©*ft«»l 9 

5 ®H&#&cii«eH ^p H ^iiaix©^©^sjJn 

XtrT*g@iSI$2 6 3 (0 4#!8D ©fl-Jifc^JULT, 
10 ^5K^Lfc«fcdK:, Rj£tK©±SP^4 1 SrJ^/SU 
■*©#g**cftttfi|Sl 9<D^SW»fl>TttS>*aiB*4 
1 ©^S>^1SfaPl 9©Aft*f22©^mCJfci:£«fcd 

ttftv*. *fc, »mi«ftiBi»TB»c, ^sutras©^ 
s > ^nn^(o^-m> /jNg«s5©*& t ^ -5 m& *»fc 
utv^wytaiMP, /hs««©0-a*>*i2f 

[003 1] 

[#£W©2&S:] #f£<«{±, *g*aB©*«J5H&*sJ:if'h 

«4>-etr, j.-pgij9f^©fi^o«©fi : &M'>-eti>o 

:ni:J:0, •Wl*l««C3ft»*»-B AWS:e«-r* - 
MH&AKHRC J: SJ%P^^aDX©Xg»=g: 6 X@*- e» 7 

xectijp $ -a- •& - fc 3! j: < /jN««a#i-««: J5WPT * ^ t 

**-e#3©t?, Sign* h ■*>»,& =i* h £<£T£-t»-£r 
4: 

CBaf©ff*&K91] 
30 [01] #»«©— *J6«C**S±#*A©£J*fiJ& 
<*&7fcLfc*»T®0T;&5o 

[0 2] g| 1 0±ft^Mffl*«tfc^^-^7 , 7^ 
[0 3] »M«Kfij£»*©*3;*7 l --->s y ©3=^35$: 

[04] *^w©— *js««»r*»*>5-e;»ft^i -Bern 

[05] *&iHCA»*3±fl:&A©^J5fcfljlM*©3£^ 
£^LfcWr®0"e&'5o 
40 [H6] «£*©#?*M«iftanXC*stt4«Wrfc*l~» 

[07] fEX©feMft&jAXMK©fltf x?~^a>©£ 
B*&jftLfcKrffiBI"e&So 

5 

1 5 A>Ltf>gP 

1 6 /Jxgtf 9$ 
1 7 

50 18 taCSfl 



(6) 



**Sfl¥7- 1 6 6 9 3 



1 9 ^Atase 

2 1 -RMK 
2 2 /hg?t 
2 3 XteK 

2 3 1 ^Sft 
2 3 2 >b&K 
2 3 3 

234 

2 3 5 /J%Stff& 
2 3 6 PSP 



2 3 7 

2 6 3 ^fgfgtf 

2 6 4 /hSflMP 

2 6 5 *fc«SIS 

b m i ^p n D 
c m2m&s, 
d ^3®ita 

e f&4®igp a p 

f msm&sh 

10 g SS6lgi!tp D p 
[12 2] [1^5] 





(7) 




[06] 




